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Object of Detehminino the Alkalinity. The pancreatic 
secretions act best in an alkaline medium. The reversion of the 
acid gastric contents into an alkaline mixture is an important 
function of the duodenum and its neighboring organs. 

It can be easily imagined that in pathological conditions this 
harmonious work in having the right medium will be lacking. We 
may then have conditions in which the degree of alkalinity is too 
high, or again too low, i. c., diminished alkalinity or slight acidity. 

At What Time is it Best to Examine the Duodenal Con¬ 
tents? The fasting duodenal contents usually consist of some 
pancreatic secretion and bile, perhaps also duodenal secretion. 
The pancreatic juice this time is generally weak in ferment activity 
and gastric contents are not admixed therein. 

The duodenal contents one to one and a half hours after the 
bouillon test meal represent a chyle embracing the pancreatic 
juice at the height of activity, bile, duodenal secretion and an 
admixture of gastric chyme. 

To facilitate the diagnosis of liver and gall-bladder lesions it 
appears that the examinations in the fasting state will give the 
best results. For here the investigation of the bile, in as pure a 
state as we can obtain it, will form the main object. 

In pancreatic affections, also in all conditions in which the prin¬ 
cipal part of the digestive act should be investigated, it will be best 
to examine the duodenal contents one to one and a half hours after 
the test meal. The height of the pancreatic activity found at 
this moment and also the reversion of the admixed gastric chyme 
from an acid to an alkaline medium, which is a very important 
function of the duodenum, make this time best suited for the 
above purposes. 


CERTAIN ASPECTS OF THE CLINICAL VALUE OF THE ESTI¬ 
MATION OF KIDNEY FUNCTION . 1 

By Edward II. Mason, M.D., 

MONTREAL, CANADA. 

(From the Medical Clinic of the Royal Victoria Hospital, Montreal.) 


During this past year information upon several points in kidney 
function has accumulated in this clinic, which we believe to be of 
sufficient interest to warrant its publication. The material upon 
each of the questions presented is somewhat limited, but we hope 
that it will be of value to those engaged in similar work. 

The necessity of determining kidney function by a combined 

1 This work was made possible by a grant from tho James Cooper Fund of McGill 
Uni vet-fity. 



mason: clinical value of the kidney function S31 


series of tests rather than by any single one is an important con¬ 
sideration. Many cases give decidedly deceptive results if a limited 
number of methods are employed, while too great a mass of informa¬ 
tion often obscures the essential points. This is well shown in the 
following case, which is illustrative of findings often encountered 
when studying nephritis: 

Medical Nt>. 2S267. Male, aged thirty-four years, admitted 
to the Itoyal Victoria Hospital February 14, 1917. Diagnosis: 
early chronic diffuse nephritis. Complaint: headache. Physical 
examination was negative, but the urine showed 1 gram of albumin 
per liter, with a few cellular and granular casts, lilood-pressure: 
systolic, 135; diastolic, 90. The fundi were normal. Wassermann 
upon blood and upon cerebrospinal fluid was negative. 

Nephritic Test-meals. On February IS a nephritic test-meal, 
according to Mosenthal’s technic, gave the following: 

CHART I. 

Sjiecific Sodium chloride. Nitrogen, 


Time of day. 

Urine, c.c. 

gravity. 

I*er cent. 

Gin. 

JVr cent. 

Gni. 

8 to 10 . . . 

-i 3 

1033 





10 to 12 ... 

0-1 

1032 





12 to 2 ... 

OS 

1033 





2 to 1 

S3 

1030 





•1 to 0 . . . 

50 

1031 





6 to 8 ... 

70 

1035 





Total day . . . 

; .171 


0.083 

3.03 

2.007 

7.75 

Night, 8 to 8 . . 

300 

1030 

0.037 

2.81 

2.002 

O.CO 

Total, 21 hours 

6 83 



0.44 


13.75 

Intake .... 

17G0 



8.5 


13.4 

Balance . . 

. +1077 



+2.00 


-0.35 


The meal was repeated on February 2(5 and on March S, the 
latter being done after two weeks of continuous rest and a restricted 
protein intake. 

CHART II. — FEIUtUARV 20, 1917. 




Sju’c-ific 

Sodium chloride. 

Nitrogen, 


Time of day. 

t rine, r.« 

gravity. 

Per cent. 

Gni. 

Per rent. 

Gin. 

S’to 10 . . 

. . 80 

1023 





10 to 12 . . 

. . 102 

1024 





12 to 2 . . 

200 

1014 





2 to 4 

. . 245 

1014 





4 to 6 

. . 125 

1022 





0 to 8 . 

. . 100 

1025 





Total day . . 

. . SOS 


0.00 

7.74 

0.747 

0.42 

Night, 8 to 8 . 

. . 51)0 

1022 

1.21 

7.14 

0.834 

4.92 

Total, 24 hours 

. . 1458 



14.88 


11.34 

Intake . 

. . 1700 



8.5 


13.4 

Balance 

. . +302 



-0.38 


+2.06 



















832 mason: clinical value op the kidney function 


CHART III. — MARCH 8, 1917. 




Specific 

Sodium chloride. 

Nitrogen, 


Time of day. 

Urine, c.c 

gravity. 

Per cent. 

Gni. 

Per cent. 

Cm. 

8 to 10 . . 

. . 45 

1032 





JO to 12 . . 

. . GO 

10J2 





12 to 2 . . 

. . 100 

102G 





2 to 4 . . 

. . 102 

1027 





4 to 6 

. . 100 

1022 





6 to 8 . . 

. . 94 

1022 





Total day . . 

. . 501 


1.38 

G.90 

1.174 

5.87 

Night, 8 to 8 . 

. . 370 

1027 

1.22 

4.51 

1.2G2 

4.67 

Totnl, 24 hours 

. . 871 



11.41 


10.54 

Intake . 

. . 17G0 



8.5 


13.4 

Balance 

. . +889 



9 

ei 

1 


+2.8G 


From a consideration of the above three meals one would think 
that on February IS there was a moderate degree of passive con¬ 
gestion of the kidneys. On February 2G there was no evidence of 
passive congestion but the findings indicated a nephritis, as shown 
by a slightly increased night urine and an inability to properly 
concentrate nitrogen at night. On March 8 the results more closely 
resembled the findings on February IS. The above three test-meals 
alone present a very inaccurate idea of the true kidney state, but 
when they are considered in connection with further findings much 
light is thrown upon the condition. Three estimations of the rate 
of urea and chloride excretion follow: 

Further, the phthalein on two occasions showed: 


Date. First hour. Second hour. Totnl. 

February 23, 1917 . 82 15 97 

March 1, 1917 . 08 27 95 


Now the whole aspect of the case is changed, there being definite 
evidence of a hyperactive organ, as shown by an increased rate 
of urea excretion, a raised chloride threshold and an excessively 
high phthalein output, especially during the first hour. On Mart'll 
12, after treatment, both the urea and chloride functions show 
marked improvement. The case would therefore be classified as a 
chronic diffuse nephritis. Lewis, 2 in his recent article, clearly showed 
the period of hyperactivity through which such kidneys passed befoYe 
progressing into a degenerating nephritis, where the functions are 
grossly impaired. Such findings have been rather common with us 
and I think emphasize the importance of a thorough functional 
examination, especially for kidneys in the early stages of disease. 

Primary Hypertension. In primary hypertension we have an 
obscure symptom-complex which some believe to be a disease entity 
while others consider it to be primarily a kidney condition. Lewis 
recently published results showing the abnormally high rates of 
urea excretion usually present, explaining them as due to a stage of 


* Arch. Int. Med., 1916, xvi, 733. 
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irritability or increased tissue metabolism. Sueb findings are also 
present in exophthalmic goitre and fever and may be expected when¬ 
ever there is a raised basal metabolism. The following 3 cases of 
hypertention confirm the results of Lewis, also presenting data 
upon the chloride threshold: 

The impaired rate of urea excretion in the third case may be 
explained by the fact that the prolonged hyperactivity has led to 
a state of true degenerative nephritis. 

As an example of an advanced grade of degenerative nephritis 
that may develop secondary to prolonged hyperactivity due to 
hyperthyroidism the following ease is instructive: 

chart vi. —medical no. 24770, February S, 1917. 

Nephritic Test-meal. 


Specific Sodium chloride. Nitrogen, 
ornvilv. Percent. Gm. Percent. 


Time of tluy. 

Urine, c.c. 

gravity. 

Per cent. 

Gin. 

Per cent. Gni. 

8 to 10 . . 

182 

1012 




10 to 12 . . 

• 74 

1010 




12 to 2 . . 

1G0 

1010 




2 to 4 

. . 17S 

1012 




4 to G . . 

. . 274 

1013 




Oto 8 . . 

. . 108 

1012 




Total day . 

. . 10GG 


0.G75 

7.15 

0.27S 2.94 

Night, 8 to 8 

. . 740 

ioio 

0.GI8 

4.57 

0.432 3.19 

Total, 24 hours 

. . 180G 



11.72 

6.13 

Intake . . . 

. . 1940 



8.50 

. 13.4 

Balance . . 

. . -134 



-3.22 

“ +7.27 


Local Congestion of Kidneys (Arterial). While studying 
a series of cases of trinitrotoluol poisoning we obtained functional 
kidney results which simulate a chronic passive congestion, the 
congestion probably being of arterial origin, as Odland 5 has shown 
that trinitrotoluol acts mainly upon the smaller arterial walls, 
causing their degeneration, with a resultant perivascular edema. 
A test-meal in such a case follows: 

CHART VII.—MEDICAL NO. 24071, NOVEMBER 22, 1910. 


Nephritic Test-meal. 




Specific 

Sodium chloride. 

Nitrogen, 


Time of day. 

Urine, c.c. 

gravity. 

Per cent. 

Gm. 

Per cent. 

Gm. 

8 to 10 

. . 95 

1029 





10 to 12 . . 

. . 48 

1029 





12 to 2 . . 

. . GO 

1030 





2 to 4 . . 

55 

1030 





4 to G . 

. . 3S 

1030 





G to 8 . . 

. . Go 

1030 





Total day . . 

. . 301 


0.43 

1 55 

1.71 

G. 19 

Ninlit, 8 to'S . 

. . 2G0 

1028 

0.44 

1.14 

1.59 

4.15 

Total, 24 hours 

. . G21 



2.G9 


10.34 

Intake . 

. . 17G0 



S.5 


13.4 

Balnnce 

. +1139 



+5.81 


+3.06 


* Arch Jnt. Med., 1817, xix, 1, 
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The Chloride Threshold in Diabetes Mellitus. It is 
generally stated that the level of the chloride threshold is lowered 
in diabetes mellitus. This point was determined in 13 cases. It 
would seem that the level of the threshold is often found to change 
at different times in the course of the disease. We do not understand 
upon what factors this varying threshold depends, as shown in Cases 
V and IX. Whether the raising of the threshold indicates a progres¬ 
sive nephritis we are not prepared to state. 

Chart VIII represents the rate of urea and of chloride excretion in 
13 cases of diabetes mellitus. 

Action of Dioitalis upon the Chloride Threshold. Whether 
digitalis is of any therapeutic value in lowering the chloride thres¬ 
hold depends upon the type of case. In conditions of truly advanced 
‘nephritis, with edema and raised thresholds, there is a response to 
its administration, probably favoring, to a certain extent, the elimi¬ 
nation of chlorides. But with the discontinuance of the drug the 
threshold promptly returned to its former if not a higher level. At 
best it is only a temporary measure. In cardiorenal disturbances, 
especially when the condition is mainly cardiac, with a markedly 
raised threshold, the response is prompt, undoubtedly relieving the 
cardiac strain by emptying the blood plasma of accumulated 
chlorides and secondarily of fluid. Its action in chronic diffuse 
nephritis is well shown in the following case: 1 

Admitted to the Royal Victoria Hospital November 4, 1910. 
Diagnosis: chronic diffuse nephritis. Digitalis started on November 
8, 15 minims of tincture per day. On November 10, 30 minims per 
day; November 20, 45 minims per day. Discharged November 28. 

In cardiorenal conditions the 3 cases presented in Chart X are 
typical. The first two represent findings in purely cardiac cases, 
while the third one (Medical No. 24S49) is a mixed case, there being 
considerable evidence of nephritis, as shown by the impaired rate 
of urea excretion. The first case (Medical No. 25100) on February 
20, 1917, had been receiving 45 minims of tincture of digitalis for 
four weeks. The drug was stopped on March 2, with a resulting 
rise in the level of the chloride threshold. On May 4 the case was 
readmitted (Medical No. 25711) and was put upon 30 minims of 
tincture of digitalis, which was continued until after the second 
estimation on May 25, 1917. 

The second case (Medical No. 25030) had received 45 minims of 
tincture of digitalis per day for five days previous to the first esti¬ 
mation. The drug was discontinued on January 10, 1917. Re¬ 
admitted February 22 (Medical No. 2530S). He received 30 
minims of the tincture every day during the period which the three 
estimations cover. 

The third case (Medical No. 24S49) received 30 minims of tincture 
of digitalis from December 3 to 9 inclusive. 

^Scientific Reports, Royal Victoria Hospital Series B, No. 1, 203. 
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Sodium chloride. 
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Conclusions. 1. The nephritic test-meal to be of the greatest 
value must be considered in connection with other functional work, 
preferably the calculation of the rate of excretion of urea and of 
chlorides and the phthalein test. 

2. In primary hypertension the metabolism of the kidney is 
raised, resulting in an increased rate of urea excretion and a raised 
chloride threshold. 

3. The nephritic test-meal picture in congestion of the kidneys 
due to an arterial cause closely simulates that due to a venous one. 

4. The level of the chloride threshold in diabetes mellitus is 
usually below the normal of 5.G2 gm. per liter. Some cases sliow a 
marked tendency for the level of the threshold to become altered 
at different stages of their condition. 

5. As a means of lowering the level of the chloride threshold, 
digitalis is prompt and efficient in its action, it being most useful 
when the disturbance is of a cardiac origin. 

My thanks are due to Miss Jacobson for her careful work in carry¬ 
ing out a large number of these chemical estimations. 



